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A B S T R A C T  
Objective: To observe the effects of an artificial sweetener on rat’s pancreas and body weight. 
Material and Methods: This Laboratory based randomized control trial was carried out at Anatomy department, Army 
Medical College Rawalpindi, in collaboration with NIH, Islamabad, from March to May 2014. Forty male and female 
Sprauge dawley rats were used in the experiment. Ten males and 10 female served as control group C and 10 males 
and 10 female served as an experimental group E (n = 20 animals in each group). The rats were randomly allocated by 
using a random selection table. Control group C was given normal diet for two months whereas experimental group E 
was provided artificial sweetener (sodium cyclamate) 60mg/kg/day through oral gavage tube for two months. Animals 
were weighed before and at the end of experiment. Pancreas were dissected out, examined and weighed. Histological 
sections of pancreas were studied under light microscope. Fatty infiltration was calculated in three slides per specimen. 
Results were analyzed on SPSS version 20. 
Results: The pancreas of rats showed fatty infiltration and weight of animals were significantly higher in experimental 
group.(p-Value<0.001) 
Conclusion: Artificial sweetener brings significant fatty infiltrations in rat’s pancreas and also induces weight gain in 
animals. 
Key words: Artificial sweetener, Fatty infiltration, Pancreas, Sodium cyclamate. 
Author`s Contribution 
1Conception, synthesis, planning of research 
and manuscript writing Interpretation and 
discussion 
2 Data analysis, interpretation and 
manuscript writing, 3  Active participation in 
data collection. 
Address of Correspondence 
Hina Kundi 
Email: drhinazaid@gmail.com 
Article info. 
Received:  September 20, 2017 
Accepted:  January 11, 2017 
Cite this article. Kundi H, Waseem N, Yousaf M. Effect of an Artificial Sweetener on Rat’s 
Pancreas and body weight. JIMDC.2018; 7(2): 84-87 
 
Funding Source: Nil 
Conflict of Interest: Nil 
I n t r o d u c t i o n  
 
Humans have a sweet tooth for deserts and sweet items. 
It is for this reason that such products are consumed 
much more than the body’s nutritional requirement. 
Natural sugars and sweeteners are a part and parcel of 
human diet and having them in appropriate amount is 
very important as it may influence health.1 Over the last 
few decades, a wide range of sweeteners has been 
introduced in market. 2 Among food additives, artificial 
sweeteners are considered most important as they are 
low in calories, intensely sweet and maintain the taste of 
sweet foods and drinks.3 
The first generation sweeteners are saccharine, 
cyclamate and aspartame while acesulfame-K, sucralose, 
alitame and neotame are referred as second or new 
generation artificial sweeteners.4 They bind with taste 
receptors and exceed sweetness of sucrose from 30 to 
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13000 times.5 Artificial sweeteners are widely used in 
beverages, multivitamins, breakfast cereals, dairy 
products and pharmaceuticals. The safety for the 
consumption of products like artificial sweeteners, 
coloring, flavoring agents and preservatives is still 
controversial.6 It is generally thought that artificial 
sweeteners are not harmful and are helpful in weight 
reduction but few recent studies showed alteration in 
glucose metabolism and appetite by the use of these 
sweeteners. There are various studies, which showed 
unfavorable metabolic effects, and included increase in 
weight, diabetes mellitus and other metabolic disorders.7  
Sodium cyclamate is being used in several artificial 
sweetened foods, beverages, medicines and cosmetics 
since it is easily available and cheap.8 Not much work has 
been done regarding its effect on histology of pancreas. A 
long-term study on primates showed alteration in blood 
glucose levels as well as histology of pancreas showed 
hyalinization of pancreatic islets of Langerhans.9 A study 
conducted on children by giving them sodium cyclamate 
sweetened beverages showed no alteration in diet, 
hunger or body weight. The effects of sodium cyclamate 
on body weight and weight of pancreas have not been 
seen simultaneously. The rationale of current study was 
to identify the effects of sodium cyclamate on the body 
weight and weight of pancreas. 
M a t e r i a l  a n d  M e t h o d s  
This randomized control trial was carried out at the 
Anatomy department, Army Medical College Rawalpindi, 
in collaboration with NIH (National Institute of Health) 
Islamabad. The duration of study was three months from 
March 2014 to May 2014. Forty Sprauge dawley rats, 
both male and female, were used in the experiment.1 
Weight of the experimental animals was between 175gm 
to 205gms. They were kept in controlled environment of 
Animal house of NIH, Islamabad. Pelleted diet prepared in 
NIH was given to them for two months. Rats were 
randomly divided into two groups, each having equal 
number of male and female rats by using a random 
selection table. They were kept in separate cages to avoid 
pregnancy. Group C served as control group in which 
animals were given 1ml plain water with normal diet. 
Group E served as experimental group in which animals 
were given 60mg/kg body weight sodium cyclamate once 
daily orally for two months by a gavage tube.10,11 After two 
months, the animals were weighed and dissected. 
Pancreas was removed and their weight was recorded. 
Specimens were fixed and three sections/specimen 
(intestine, middle and spleen region) were placed in tissue 
cassettes.12 Automated processing of all the sections 
obtained was done. Sections were cut and stained with 
routine Hematoxylin and Eosin to observe the histology of 
pancreas. Four fields were selected per slide randomly 
and images were taken at 10X. Fatty infiltration in 
pancreas was observed. The fatty infiltration was scored 
as global score by adding the scores of (a) perilobular fat 
and (b) intralobular fat.13 For perilobular fat, zero score 
was marked for no fat cells, score one was given to few 
fat cells and score two was assigned to more than 10 fat 
cells between two lobules. For intralobular fat zero score 
was given to no fat cells, one score was marked for few 
scattered fat cells and two score was given to numerous 
fat cells within lobules in the form of clusters of more than 
10 cells. Global score was given by adding (a) and (b). 
Global score 0 to 2 indicate fatty infiltration. Global score 
3 to 4 indicate fatty infiltration. Statistical package SPSS 
version 20 was used to analyze data. To find out 
intergroup differences, independent sample T test was 
applied on quantitative data and chi square was applied 
on qualitative data. P value < 0.05 was considered 
significant. Results were represented as mean ± standard 
deviation (mean ±SD) and number with percentages.  
R e s u l t s  
At the start of study, weight of the experimental animals 
was between 175gm to 205gms and it was statistically 
non-significant between two groups.  After two months, 
the mean change in weight of animals in control and 
experimental group was found be statistically significant 
with p value ˂0.001 (Table 1). Histologically the pancreas 
of group C showed normal architecture consisting of 
glandular parenchyma and stroma. There was a loose 
connective tissue capsule covering the gland. The 
glandular parenchyma was divided into irregular lobules 
by septa originating from the capsule. Lobules showed 
tubuloacinar gland consisting of pancreatic acinar cells 
and duct system. The small islets of Langerhans of 
variable sizes were scattered through the pancreatic 
parenchyma. (Figure 1A). The stroma comprising of large  
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amount of loose connective tissue was present between 
each lobule containing arteries, vein, nerves, ducts and 
few fat cells. Fat cells present between lobules were 
considered as perilobular fatty infiltration. While the fat 
cells present in the lobule were considered as intralobular 
fatty infiltration. Perilobular fatty infiltration was present in 
5 animals of control group, whereas intralobular fatty 
infiltrate was present in 2 animals of control group. Global 
scoring showed no fatty infiltration in any animal of control 
group. In experimental group E, perilobular fatty infiltration 
was found in 13 animals, whereas intralobular fatty 
infiltration was found in 9 animals. Global scoring showed 
that fatty infiltration was present in 6 (30%) rats, while it 
was absent in 14 (70%) rats. Frequency of fatty infiltration 
was significantly higher in experimental group E as 
compared to control group C (p = 0.020) (Figure 1B, 
Table 1). 
 
Figure 1 (A) Photomicrograph of histological section 
of pancreas of control group showing; pancreatic 
acinus (A), islets of Langerhans (I), duct (D) and 
connective tissue septa (S). [H&EX300] 
 
Figure 1 (B) Photomicrograph of histological section 
of pancreas of animal in experimental group showing; 
fatty infiltration with perilobular fat cells (PF), 
intralobular fat cells (IF), connective tissue septa (S) 
and acinus (A). [H&EX300] 
D i s c u s s i o n  
Sugar free food items are gaining a lot of attention these 
days for being low in calories but with sweet taste. It is for 
this reason many artificial sweeteners are being used by 
the food industry as a substitute of sugars. Diseases like 
hypertension, diabetes, obesity and other cardiovascular 
diseases are growing day by day. High sugar content in 
diet could be alarming to health.14 Sugar sweetened 
beverages are considered to play a negative impact on 
weight and health. Non-caloric sweeteners are grabbing 
more attention in order to avoid the risks of these out 
comes. However evidences have proved that regular 
users of these non-caloric sweeteners may also be at a 
high risk of diseases like metabolic syndrome,  diabetes 
mellitus, obesity and heart disease.15  
The change in body weight of rats was statistically 
significant when both the groups were compared. It has 
been reported that artificial sweeteners may induce 
hunger and thus encourage food intake, which may affect 
the body weight.16,17 Use of artificial sweeteners and 
weight gain are positively correlated in a prospective 
cohort study.18 A review on artificial sweeteners 
suggested that non nutritive sweeteners intensify the 
appetite especially when it is taken with other non-caloric 
products. The reason being when artificial sweeteners are 
replaced by nutritive sweeteners they are unable to 
provide energy to the body which leads to increased 
hunger and appetite.19 A perspective study carried out on 
Table 1: Comparison of weight and fatty 
infiltration in control and experimental groups 
(n=40) 
Variable  Group C  
(n = 20) 
Group E 
(n = 20) 
P value 
 Mean±SD 
Animal 
weight 
(gms) 
 
291.18±10.82 
 
307.64±7.05 
 
< 0.001* 
 Number (%) 
Fatty 
infiltration 
   Yes 
 No  
 
 
0(0%) 
20(100) 
 
 
6(30%) 
14(70) 
 
 
0.020 
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women showed that intake of artificial sweetener such as 
sodium cyclamate and saccharin for one year didn’t help 
in weight reduction when compared with non user group. 
The study proved a negative correlation between long-
term use of sodium cyclamate and weight reduction.20  
The pancreases of experimental group showed significant 
fatty infiltration. Which has also caused increase in organ 
weights, as shown in previous study.21 The results of the 
current study were in agreement with the findings of 
Gaujoux et al, reporting that increase in the body weight 
and obesity leads to increase in weight of abdominal 
organs and risk of morbidity.13 In the current study, fatty 
infiltration also caused increase in weight of pancreas as 
well as of the animals. The mean weight of six cases with 
pancreatic fatty infiltration in experimental group was 
higher than that of six cases without fatty infiltration in 
control group. This lipomatosis of pancreas is directly 
related to increase in body weight.22 
This study has shown that the artificial sweetener tends to 
increase body weight as well as induce fatty infiltration in 
pancreas, may thus induce obesity. 
C o n c l u s i o n  
The use of artificial sweeteners like sodium cyclamate 
induces fatty infiltration in rat’s pancreas and is also 
responsible for weight gain. 
Future recommendations: The artificial sweeteners effects 
can also be seen in other organs like kidney and liver. 
Acknowledgment: Special thanks to Dr Hussain Ali, Scientific 
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